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Functional response and searching behavior to the brown planthopper| | 
Nilaparvata lugens by the wolf spiderLİ Pardosa pseudoannulata under low- 


dose chemical pesticides 

WANG Zhi"[] SONG Da-Xiang [] ZHU Ming-Sheng[] 1.College of Life Sciences] Hebei University[] 
Baoding[] Hebei 071002[] China[] 2. Department of Biology[] Hunan University of Arts and Sciences[] Changdell 
Hunan 415000[] China[] 

Abstract[] The functional response and searching behavior to the brown planthopped] BPH[T] Nilaparvata 
lugens by its predator[ ] the wolf spider Pardosa pseudoannulata treated with the fittest low-dose concentration of 
3 chemical pesticides were studied in the laboratory. The results showed that the predating number of the 
predator to the prey was significantly higher under the fittest low-dose pesticided] volume ratio of pesticide to 
water is 2:5 000 for methamidophos[] 12: 5 000 dimehypo[] and 1:20 d-allethrin[] respectively[] than those 
without treatment of pesticide or treated by high-dose pesticides. Although all predating functional responses 
were in accordance with the Holling П model[] the functional response of the spiders treated by low-dose 
chemical pesticides was obviously stronger than those without treatment of pesticide or treated by high-dose 
pesticides. The time spent in handling and/or killing a brown planthoppet] T,[] by the spiders treated by the 
fittest low-dose pesticides were 0.45[]0.32 and 0.35 times[] respectively[] less than that by the spiders without 
treatment of pesticide. The time consumed by the spiders treated under the high-dose pesticide] volume ratio 
of pesticide to water is 8:5 000 for methamidophos[] 28:5 000 dimehypol] and 6:20 d-allethrin[] respectively[] 
were 9.70[] 13.60 and 13.62 times[] respectively[] as much as that by the spiders treated under the fittest low- 
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dose pesticides. The searching pattern of the spiders to BPH over rice plant was non-random. The searching 


efficiency decreased with the increase of prey density under the same chemical pesticide concentration. In the 


same BPH density[] the searching efficiency of the predator varied more under different concentrations. of 


pesticide. Under the influence of the fittest low-dose pesticides[] the searching efficiency of the predator was 


the highest[] and the total staying time and searching distance of the spiders were 1.56[] 1.49[] 1.48 times and 


1.36[] 1.42[] 1.39 times as much as those under no pesticides[] respectively. The results further proved that 


application of low-dose chemical pesticides might enhance spiders’ efficiency of controlling pests and their 


relative activities to insect pests. 


Key words[] Pardosa pseudoannulata|] Nilaparvata lugens|] low-dose pesticide[] functional responses[] 
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Table 1 Functional responses of Pardosa pseudoannulata predation under low-dose pesticides 


00 00 





Т 2 
Pesticides Concentration d h i X 
000 
Ни 0 0.0196 + 1.6918/N 0.9930 0.0196 0.5911 0.5011 
No pesticides 
2:5000 0.0089 + 1.0959/N 0.9986 0.0089 * 0.9125” 0.2306 
000 4:5000 0.0218 + 1.8515/N 0.9902 0.0218 0.5401 0.4157 
Methamidophos 6:5000 0.0379 + 2.3736/N 0.9950 0.0379 * 0.4213* 0.2932 
8:5000 0.0863 + 3.1959/N 0.9932 0.0863 0.3129” 0.3983 
8:5000 0.0171 + 1.6095/N 0.9786 0.0171 0.6213 0.3047 
000 10:5000 0.0098 + 1.3780/Х 0.9912 0.0098 * 0.7257” 0.4976 
Dimehypo 12:5000 0.0063 -- 1.0131/N 0.9960 0.0063”” 0.9875” 0.4371 
14:5000 0.0125 + 1.2902/N 0.9882 0.0125 * 0.7751* 0.5035 
28:5000 0.0857 + 4.6340/N 0.9656 0.0857” 0.2158” 0.4782 
1:20 0.0068 -- 1.0243/N 0.9768 0.0068”” 0.9762”” 0.4021 
0000 2:20 0.0097 + 1.2120/N 0.9872 0.0097 * 0.8251" 0.3769 
d-allethrin 4:20 0.0214 + 1.9372/N 0.9665 0.0214 0.5162 0.5136 
6:20 0.0926 + 2.5211/N 0.9920 0.0926 * 0.3966 * 0.4785 





HUHEHHRDULUDUL"ü nü nüm Р=0.050 0 0 0 0 0 0 P<0.0100 
Notell ” and ** indicate difference and significant difference between treatment group and control group] without pesticide[] at P < 0.05 level and P < 0.01 level[] 
respectively . 
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Table 2 Staying-time of Pardosa pseudoannulata on different parts of rice plant 











uu O00 0 Staying-timd] min[] 00000 

Treatment П O Upper part DO O Middle part DO O Lower part Total staying-timd] min[] 
00 о : 3.25 € 0.78 B 12.78 x 2.16 B 28.16 € 8.12 B 44.19 + 10.36 B 
No pesticides 
2:5000H 00 9.68+2.05 A 19.85+5.28 A 39.24+13.22 A 68.77 + 16.52 A 
Methamidophos 
12-5000 BB 10.05 + 2.72 A 18.92+4.92 A 36.67 = 11.58 A 65.64 € 13.67 A 
Dimehypo 
1200 8 DB 8.57 x1.98 A 21.32+6.81 A 35.58 + 12.11 A 65.47 + 15.21 A 
d-allethrin 


000000000000000 0 01 Ducas 0 D 0 000P>0.00 0 00 


Note[] Data in a column with the same letters are not significantly different at P 5 0.01 by Duncan’s multiple range test. The same below. 
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Fig. 1 Functional responses of Pardosa pseudoannulata 
predation under low-dose pesticides of different concentrations 
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Fig. 2 Relationship between the searching rate and prey 


density of Pardosa pseudoannulata under low-dose 


pesticides of different concentrations 


300 П О О Acta Entomologica Sinica 41 





587 M STE EMO RG BS 
Table 3 Searching distance of Pardosa pseudoannulata on different parts of rice plant 











00 O О О О Searching distanced] emf] 00000 
Treatment O O Upper part O O Middle part O O Lower part Total searching distandd cm 

ün D : 1.28 = 0.56 В 8.85+1.15 B 35.68 +7.85 A 45.81 +9.13 B 

No pesticides 

2:500 [] 00 6.67+2.69 A 17.26+4. 82 A 38.22+9.36 A 62.15+11.52 A 

Methamidophos 

12:5000 [] BB 8.32+9.37 A 19.08+5.21 A 37.76 € 11.23 A 65.16 € 12.97 A 

Dimehypo 

1:200 О BB 6.92+3.21 A 17.62+5.04 A 39.31 + 13.59 A 63.85 + 15.03 A 
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